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(57) Abstract: A powder charging device and a 
powder charging method capable of making stable 
powder flow rate, preventing powder from being 
leaked or dispersed during charging operation, 
and charging the powder in a short time in a novel 
charging system charging the powder from a 
measuring tank to a powder charging container, 
the powder charging device comprising at least the 
measuring tank having a powder discharge port and 
a charging amount control means installed near the 
powder discharge port and an auxiliary container 
with an opening installed on the underside of the 
powder discharge port of the measuring tank which 
faces downward. The powder charging device is 
characterized in that the powder carried from the 
outside into the measuring tank is discharged from 
the powder discharge port into the powder charging 
container disposed on the underside of the auxiliary 
tank while controlling the powder by the charging 
amount control means, temporarily fallen in the 
auxiliary tank, and further fallen in the powder 
charging container to use for charging. 
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(7 1) QHn« (7ia) te#A*MJ:-5teW«$^ Sfctttt&m (7 

0) 0#Wn (7 2 a) (DhZPUm (7 2) (4 0) <OM* 

& (4 1) fc#A$ft5J:5teI8«£;h/cv<>S 0 
ftflWftHi: (7 4) to^i ( 70 ) fcHfrfcttftfcsfcfc*©-***. 

(74) «** (7 4 a) (7 0 

) (DMB&mQ (7 2 a) ©«Hte-*©3BWtp (7 4 b) ^ ftgHM (7 0 
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) ™* m * <75) OJ *WWWP (74c) W***,*^ 

CES 1°!,^ (75) * 6n "* (72) WMIW 
<»&•«* ( 7 4 d ) ( 7 x ) fcWftMtwfc Lx 

5 ^^a^^**^**^ (76) W94WMtT ; 

=*n± (7 6) «. WMwwtR™^ 
UWUfcrtKft* (12) ** U ioWUfcrtw^ (12) K±9 

w^s******,,, cxx) *T-** fflWt ^*. 
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2 0) a^tm (so) -^i&^^^^^^fcMSKbu m^mmm^ 

5 £K* (2 0) ff-fi^f ( 3 0) IWot^fcWLtfcP, 
£*^^-<Sff-fi}f (3 0) -OW^tiox^^^ 

tlZo *O«^50-20 0ma«fl[ot©^ 5 . i ^ l/<4 ^ ^ 
SAT (3 0) ©»WjpoftaS5-l Smaaito^^rfc^L 

15 5 0 

H4R^**L«5tei^^*t*«««^« (3 2) ittlt Blfco 
ftfcffl^P^ (3 1) (32 a) ts ^frafctf, 

p (3D frbtDh^v&mmHrz&mmm^m 02b) fc»e>** 

BtttJMfm (3 2 b) * tfWff ( 3 0) rtt^^SttffltJUfp (3 2 c) 

izmmtstifttkmmmmt (3 2d ) a^*^ eta«ww (3 2d ) » 

#6fctfiP (3 1) fcffA-^LTWS^ffiq (3 1) *HHi-*R*fc©» 
#t?*8K Mtttin (3D orisk^ ifcMMftff (3 2c) otWt ( 

so) PrcioimmKi^znmtoimmmmt (3 2 a) 

25 ^(32 a) o»mn (3 1) «HHMEfc *oT||»S*,* 
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£©*H*ttWn (3 1) OBTOfcioTt^^ii^iMts.i.^ 
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MMTtoUNUlin ( 31 ) WtotTBUfrWMWo 
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5 ffhHff (3 0) oftffetfflp (3D ffiflFfcjBRL (so) tfRite,^ r©K 
ii?L (50) .«r*5J:5te7^^^| W (si) *s H ^s*k *6te7-f^ 
(5 1) ©^fc«**h,©fcV* (5 2) # % (5 3). imte 

i3B^ N ^wmmmm^mMmmmmm (a) tat^ita^ 
(b) i©2o©^fc^ l tfc»^»K»Ba*^t>©-cfc?> % ^ 

JTiiTL (5 0), (5 1), it (5 2) *£tt&|RH* (5 3) *IR 

(5 2) 7-f^-*f» (5 1) *ILT|§|^5» m 

20 t>^5*fefcif*LV\ 
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5 .4-0. 5agfcfe*J:5|Er5£fc##$LV\ 

■ 4l»lt«*l 0 tti MMsm (15) «*«ffl«fcft©«fc© 
(15 a) Sr^s. n©«Oiatfc*v>Ttt, *af#TO*£?L 

**U *»M©*jie6»^v^tt. fHMf (3 0) te , MftftUE**tt*« 

ttftfcDiowwawb*^- do) KiRjt, *fc»*»f«»fb*y^ (i 
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s*m»<mMam ceo) ( 40 ) «©±fcit U 

35%&fcMA&fflfetZ> fctb<Du — K-fe-/^ (61) tr^i~5 0 
n~K** (6 1) r±, £ft*#fcLT*t|fr*» (7 0) (4 
5 0) ©IBWft«ttXi-**:ft©y7^ (6 1 a) ±teRr*&*LTV*6.'*fc 
, n-K-fe^ (si) ter ^ ^^^^^^S^^Sfeft©^^^^ 
« (6 3) ^K«-fe*LTV%5 0 

. WMmMK (73) [Cj;oT, fHHf (3 0) Ottfflp»i© WTS i a 

« (6 3) R^*tb*Mfc*T»(toW**WMt*8fe % *K*fr*v*s 

* lftttWW (60 > * n^-K** (6 1) ft4Mt*«W«WW 
» (4 0) ^A^fc^^^,^^ (40) 

^^^ai^^s^^a^g (62) fc^^ 

*LT, (6 2) A*Wk (6 4) ** U KAAW (6 

4) «*tf*^ w (6 3) i^^cii^ 

«ft«M (6 2) ^©WWijftKitv^, XMfim 
^SMS (6 2) iUli, fS^^T^n^mffi^^^^^^^ 
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w©«te#rt*A27¥Jl! (6 4) tt % a-Kg&H (yV^-y-a-K) iL 

(6 2) fcC-PU 

*tfm*i~3(D3smft* (2i b ), asb) fe^^nm* (33 
(^^«o^t$m^) ^ &ttw®»£<D (2o%-5oo%) m 

*********** LT, «.WRO*T^9>f y«r^WUTlB^«,teife|& 
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l. IHftfcltrf&Ryc*- ft© ^ — SfSlMb 
( l ) *WWttMfc*y^— 5 h^— 

• tWS5fiE»{b*cy/-?— (10) (Dmm ' 6 0[JlyW 

(y =»*-;fr?-W~iP:/JJ V*-JB*^:7>8 0 0 0 h^-. 
Wmmifik: 7. O.m. *Jtm: 1. 2 ) 

♦ * : 2 0 [kg] 

20 (2) h^fl«Wb^©«^*#W^«*W 
'ttm:&HmtfV=*°?Vls s m& : 5 mm 
• ^TLfT^F*!^ : smm& : 1 0 Cm], ftft* : 3 0 [%] 

(3) h-r— commit 

: 900ml/20 0 cm 2 . lmi n 
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(4) mbitym&mm 

(0. 2-0. 3 [g/cc]) 

: 4 0 0mm, : l 0 0mm, ftMnoin 0m 

SM«¥ftOft#tfcU p *»e>Bttttft : 5 0 mm 0 

'»kmmm&mmm (a) iB±ffl^ih^tg§u ( B > t&mtitm obsb) 
•ttttrnmiHi (a) iPtf±j#ifc^tg^ (b) i«tuwi«it*n«# 

®««^B(c«nnR Z :4ooj|»FL«Rlt. £oMSlc (A) fcowcttao 
20 0 / 3 5 0 0) ««< a 5lc«Doits. 

•*#R9I^LT200ME-60 *«v\ ftft#ttP-e 

m=x?Amu- imam #wq^^ n ^ 5ott ^ ^ 
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Bmm&WM 1 6 5 mm, <£S : 2 8 Omm, #WP*«!^6*LfcW«WWiJ 
©ES : 1 1 mm, R«Rg|tfi& : 6 0°. 



ft*fBR**fr*sfliri^ ttwifgmot, mmmnpimjmMx 

tt^: 10 0mm, ft3 : 2 0 0 mm, *R : 1 5 6 0 c c, Rin*K>i£g2 

0 mmCD/K y ^^T/l'MG0h<D o 
10 3fc«f^ 

(4 0) %£©n-K*/l' (6 1) -h^^TSi^ail^Lfc^, y^^- ( 6 

1 a) 'mmm®<Dmammm<oBmtma o d *#A*n^e 

15 IWWttMbaKs'^ (io) rtTfflM&ftthU (so) rtl^A^fch 

ttttttfcffln (3 1) frb*&to#m» (4 0) ^55g/ S ec©$ 

o«UWI«Ro 5 t^MMNSft (A) teasiSH-«!ft§lw*- 1 5 k 

Pa«m5 g/ s e c©j«^fc|*CTfrfcV\ h^- O^f^^ 
20 5£TLfc 0 

**\ ^/J^^^ffilffc-fe^hb^, BmjfcfMHB (B) ttgfe 
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(1) 3£SS*: lOsec (5508/16^) 
asWSSrt©!-*— ©aSHMt: o. 3 8g/co 

(3) %m®n h-r- <Dsmm<oim ■■ 

(4) i&m<o\-r~ fcj;9#{>*i,5wai: 

Xtttte h-^-Srfflvv p -8*5^ f #-^r6*#?-a 0 0 0 

r ^B«a»tfi5 it^s, »#©»#«** nmmm 

B6tt ~ «TfcWW*J:5ft, (80 ) o>® miDitm ( 

s) «*wb&a- (a> kmmm» (b ) nm* (8 d »r 

*MM*» (b) rtHBWSJEStM^ewtwt^i 

" WWI * 9 " V (10) ®»*»ttlP (ID Mtto, 
(8 o) rtwWrtttHBMt*,^- (i o) fefl»>L T , 
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(s) fc. (a) (b) tfftft&ftfc 

5 (8 0) onffift (8 1) ^mM(^BMi» 

(i) rtWnipMU *®1fcttE»tt»Un (li) fcHJH-s. 

»#»fflp (i i) ««c*tb«fc % m^Q (i i) f^©»ftw^m^ 
io #® ( c ) frt>mmm$t (a) maa^ ^©sfoftfcsfc tz.mm&m* 

5^°- (8 0) (10) f^T-t-SirV^fciH' 

^A*HD«**LT. ^#»frft*&*5^~ (8 0) A*fe»««Mb*y^ 

(io) K&mfmmR}\zmm$}hz> 0 
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mummn an mm*^HE>^oHWi!»tt 
* io * B (s) ©swawsaw- (b) as N r©»iBB##fflp (1 1) 

^ot, j£» d4) mnmrna d d ^it^sj^tg^ 

10 ^fc-b*© J: 5 (cffiRfttffivcft 5 «fc 5 K^mfl^M^ s r t * m 

£^x, m&mmit* ^-^xmm^ vtmmmmm a frt>mm\mm 
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* ^ i x & 5 v mmmnimm nmm&vi* ^it^mm 

mvf tm^^^p&ft^^ft 
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t LT, Me0«ft4c y ktfrf*»te* y X . aKttttc&ffefttft* 

owe. MffiMKAilom SWW^©«*«v^waM^o«ip 

tSMtelHAW^fciotWfi c t Wot, «Mffl*fc*ll 
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$ fc* ^ ta ©»©»«a^*«#jwi p jew rtTT(W«B 

10 m±R« Ufc, #K^m^« * ^©#Wtot, jJMWBttfl.^ 
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10) (2 0) faotl^U »fl«Wb*y^ (10) 

fr*»A«th«f (3 0), mWff (3 0) ©^ffinoTl^t^Sn 
^-hWWHWMk »J:tl«Miffim (6 0) ±lc«tefc&ft3HUi#« 
25 (4 0) £aSR*£jh,TV^ 0- 

(8 0) rt©»#Ht, «#aaWb*y^- (10) 
*WWttWb*s^ (io) icMN-enNb^R (15) iz^xm 

mbttMi^Tntmi (so) rtfcn^*^ *©iM^**bte»im«w* 

* (3 0) e»ft»fjjq (3 1) ©3ffi^teRltfe^fc3W«Mi W (3 2) 
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ktmmmmmm&m ceo) ifciot»iui«it W ^ «we»#* 
(4 0) rtte»rs*T % ^*^^^ $tLfcW ^^^ (4 
o) &fm$ti& 0 

(8 0) ^LTtt, «#*^MI^fett|W-5fci6©IWfcp ( 
5 8 2) ^ «#««^^ (1 0) te#W«#WPfcft5««« ( 

s i) **t-st>©-efc*u£ ^ W^JiW-fXtt^fciRjefls^v^ 

*-hmk*>XTZsUxmv % mWcn (8 2) ^5 0 0~10 0 0mm! 

(8 1) ©^fflP©I^300-600mmt^ (8 1) (DJIddS 
400~600mm^ hff^R«m ( 84 ) fcffittft (8 1) £© 
C) #4 5-6 5 0-3 5 0 y y 

ttfwwwt*^- do) am t«ratM Mpi ^ L - 

»J*U ^«J^^^#^»^5/^- (10) Offiftn (8 1) fcffA 
«flcft|&*s.^ (8 0) F^^^^S^^^^K,^^^^ 

do) fc^TOa:«t>©T«»Dac*-nui, ^ ^i^^ 
&e*>xr*isxMKi>mmvmret>*>* &m»3 5~ 5 5 y 

-©«f«aMb*y^ (1 0) {MOB (1 3 a). (13 b), (1 3 c ) 

*sj:t* d3d) frb*&ttimtotots ztiibcomm® (i3a) N (i 3b 

) *5J:Ot (i 3c ) ©*jT^»Ud«*««Wbfcrt«B^ (12 a), (12 b) 

»ZV (12 c) ioWUfcsoortw^fcmjj (13d) {;i j- oT 

*J*S*ft«m^b*e£ft ( 14) ^. <om (14) ^_ 

mfcttftftttin (ii) vnttmithv-vto*. ftn (14) rsSMttttn 

K^oTTPMWU Sfcttttft (14) fcimmfl^a^j^ 
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L*i-<*!K tmiNUnicAlttiqimL^l (14) WWbL 

rtm&0fl»lA«tt* 3 0-6 O e TfeSit^t< > ftttftttPlCffllt 
T©j£§P©^^|^« x 3 0~6 0 o "C*>SCli:^»*LV\ 

B7-te»v^r. IMBM^*^*- (i o) oj&ft* (i 4 ) ter± % ffimm (0 

mm #Krte>*u ^sb^i^tu^^^^^AW (i5a) 

s d5a) «rabT«6flcicaioa/y-c, &*fraabft£« 

So ro^OiAtt, ^Tffi&O. 1-0. 5Mpa«M7 50-15 
00ml/200cm 2 . lmin [¥^Npffl¥^^»AcSaf ^ D ©£SC« T* 

ERattbTV^^P?L««^«rt**U «#tXff (15 a) *fett#?LK* 
fc*A*tL*Jnffi«fl:W:, ^M@J# (15b) T'»5^«u> 0 

m N 6 0~1 3 0mm-e$)5ri:ijS^U\ 
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*3K* (2 0) teioTJWSnsiHHf (3 0) 
5 (2 0) tett, (2 1) 

* (2 1a) MLT*^*AP»# (2 1b) iaoT»§ W ^A 
**k WWtttt&fc**,^- (10) d^tMHff (3 0) 

tb^o ^^^ s 5 0~2 0 0mm^CDt>©^VN^ii:^^u<. ff 
mm (30) ^MlliPWs-iSmm^^^^.^^^ 

■ 7otmi»rf«^«Mra (32) fcov^mw*. 

^^^M^it^ststumw (3 2) rat, etmnnft (3 

1) m«Mfe»P^ (3 2a) fc, titfHntt (3 1) ^feo^ttfl, 
«HW»i-*BtttHfiW^« (3 2 b) i^fe*5 0 

mtmmmm (32b) ^ km (so) rt*#HM-5etm«fp» (32 
c) loi^stt^Btatflgmw- (3 2d) ntutMmm- (32a) » 

. tomtma (3 1) fc#A-«BUTWEIfcffl||P* (3 1) ^TO t5P3i ^ 
m^atfflP (3 1) OMmfttt, »JHf (3 2 c) OffM (30) A 

^<DM.$mmm&irzmmfc<omimmmt (32 a) ©awt^y^ 02 

a) O^qiffip (3 1) -0#A^, ^SSfcj:oT»$|i5 0 

etffl««WW (3 2d) v4*tonm9tMiH»mkmn (3D itJ^ic 
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Bttfi«fmn«r (3 2d) <o*¥m<onm&m*-rftMtikmn on 

*©^©«IWt>ttffl1WpaW (3 2d) ^«E»Win (31) 

3 2d) ©mo^t $ ©Ri^ggf t t^tta n (31) ioHte 

H*. «F» (3 7) *C**tL5*ft^*>5flttWW:, ftftttttn (3 1) 
<D*V—7 (3 0a) KRftfctO-eJbs^ *»Wte*5V>T, £0>Wft# (3 

7) h\ W^6itt«n6-es>5. 

B7te**ft*J:5te, (3 2 a) ^^M^ 

mp (3D tefafr?^tiTmmtim<ft^tcmm<&xm*LT*sy^ Lfc 

15 mtttt^#v>„ 

z<DX)*m&D9Hmvz,jr ( 3 2a) afc^fcHt, stumm* (3 

2d) tm&VT^ (3 2 a) ^Btffi0J#^ (3 2 d) ftBft: 

*9#07^^mC4V^ Ztlte, (3 2 a) PtttfJM* 

(3 2d) tmmvxh. mm<Dmfc^m}Kmft-tmmcxhux& 

*»«te*5WCtt, ttWff (3 0) ©ntffiHP|?u (31) ®*ttS*UM*»& 

ut, m.r£&ttetari (3D *#ttft^T*i:©^te»i*u Rn«R 
fc J: 5 mm p <z>*§*f j: v) m nn&*mnm* ^©tnci^ 

^LT, i©J:5jfcetaW»» (3 2 c) nUMfntt (3 9 a) 

fc£*)ffl®£tizmwm (3 9b) lcJ:oTm&*L5VIHi» (39) fciei 
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*tmmm ( 32c ) ©#^^i (3 9 ) ^ ^the^^ 

5 tt, ftfc*iUUl#tta (#l20O3-70 92 9f) Lfc*©teowr 
#tt**5"<- (8 0), ^©^^^S^SiW^^^y^ Uo/ » 

*# (30) MtWttHm (60) OB.Kt* (61) ±Km^ 
ftftftKttM (4 0) fc«Kh W( COWfcjBV^ fhWf (3 0) 

kWttw>B (40) ^^ 0 -^^l&^^5^^^pr|i T 
XKuam (34) * ff 4W (so oftfttbun (3D mmt 

» (3 0) * ±^Ri MoTfc5 ^ feiiMSfcj!t ^ *fg©* T 

** MMW,,B (31) fc *^TO^««iaw>^tewt, KWMfl 
W (3 4) oKKfttttt, *K©*mKBHfcK»t* iraMWSrc** 

*ttft«M9* (3 4) i^Lfc, f^flT (3 0) ^teWtfekfc** 
R9I9K (3 4 a) ****** t% fH^ (30) rtcWWfcW . fiW 

4b) MUTJWaS^fcWBttc, ^y^^iS^l^fcht^ 
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WW (so) o»min (si) soncjwl (so) wrtfeju 
*9% (50) «5*5Ki:7-M*~*m (5 1) #1**^ 

(5 i) ^te^w^uo^^ (5 2) ^ ^ (5 3) 

BSBtt, jfe9Umm«rCtaiJU»IM (A) £tt^jt^t!ig& 

(B) ^2o©^ (tm ^ M ^^^ fe9 

MmH (5 0), (5 1), * (5 2) #&XWim (5 3) *R 

20 ttktLTl^o 

^ (52) * (si) MUMi^fi^ 

v^fc*5 ****** «^W«fc^8jii W 
%~ 1 0 0 J; 5 te r £ #*3&-e& 5 . 
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10 TfcSo 

*3WH©5fc«^yA|c»v^tt, ftWt (3 0) Mlte^ 
5ia|MBttMfc* y ^ (10 ) (cr^ xraMWfc**^ do) tet 

X^^ofiff^^ (10) xtK/Xttffilt (30) 
07^$tl5^ W AOi5t, (3 0) fcftftfc* 

«*» (4 0) t<omi^mr^ti^n^mtmam (to) icovvcwm- . 
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mmm (7o> ttm R»n^h^s^^ b<% ^ fcM ^ a 
(74) aqaw-fettfctoai^v^^ ( 7 o) <oBmm ( 

7 1) fcKlt&ftfcHfcq (7 1a) ^ >tm**b*«fl*«*tA*L« J: 5 (C« 
thftlt (3 0) OjrFfc««$^ &fe||||b#S (7 0) eftttin (7 2 a) © 
5 £><5RM& (7 2) ;HMas«*& (40) ©ttMPttfc#A**TW«ftM 

«cowcw*tf 1 3 0-1 8 0mm6*©*©*sjBv^*w SfcPHgjrosaft 
ft O 3 s 5 0~7 0°Tfc51>O£J3V^^ ^TO^^^fr^^^ 

20 5<Dt?0^LV\ 

*fc* ®mm$m (?<» * ttoa^as (40 ) ra^*^^^ 

^^^«^^^l9m^5fcfe^ (73) fcj; oT ^ $t 

07|^^5^ W (70) ^ '^^^5^ fHWf^fejnru^n 
JU^-JUVftSMmicrSftfe LTffi**R*|S« (7 1 

4 0) rtfc*T**S# % ^^^T^^mffi^l (4 0) K&ftjefrfeJ-s 
«*fctt, (7 0) oftpmnntt (7 2) (40 

) t(omm*himis^ &ktdBM&6*mmm uo) **>m+KM,*m* 
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SfelC ^W^^^^^A^VNf,^^^ (7 0) iUTIi 
t«HIM6^TWt6^ (74) 

ttwt (so) ^mmin (3D * mmm (70) oniwaB 

(71) oPBn^ (71a) teffA*^«J:5 fci «^ SfcWtiww ( 7 
0) OWn (7 2 a) e*SR M (7 2) * (40) Oggq 

SB (4 1) K*A3*t«±5te|«4*LTVN5. 

io (7 4) * mam (7 o> fc-#^ t ^^^ 

ftfttmtw (7 4) » % am (74a) ^m^^ (7 ° 0 

) (7 2 a) *>MmK-**m* a (74b) ^ (7Q 

) OPIftttft (7 5) ^ W «p (74c) WWWMSnTV , 
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R*»f# (zo) onmm® ( 75 ) ^m, (72) t«, 6WsaBB 
camm* ( 7 4d) («tt. rasas* (71) t^nffTBtw 

, *®Wa^HHC:^-> 3 y«H*y«p 4 (76) aS|i „ #lt fo ^ T 

) (4 1) MM»»6 tf , MMbMliWHiioM^ 
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